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Project Introduction

Parts manufactured by additive manufacturing (AM) typically suffer from a
combination of defect types that can inhibit the functional performance of a
part. Most AM parts inspection methods are destructive, time-consuming,
complex, expensive, do not perform in-situ, and are not easily applicable in
space. This Phase I SBIR proposes to develop a non-destructive evaluation
method based upon acoustical signatures that can perform in space, in-situ,
and post production and is equally applicable to both metallic and non-metallic
AM. Laser Doppler vibrometry is combined with vibrational resonance
spectroscopy to extract acoustical information from exposed layers during the
printing process to characterize the part. The Phase I work will demonstrate
feasibility by experiment and computer simulation. Component samples
ranging from acceptable to unacceptable will be produced and fully analyzed
with complex inspection and diagnostic tools to verify the mechanical and
structural properties, and the associated acoustical signatures will be
correlated with various stages of contamination and defects. We will determine
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The proposed inspection system could become an important tool in all additive

manufacturing operations including NDE/NDT, Certification, Process

Monitoring, Damage Detection, and Meeting Specification.

Additive manufacturing is widespread in industry This system will expand

industrial applications to where component mechanical properties and

certification are extremely important. By providing a procedure with which

printed parts can be quickly confirmed as meeting preset criteria, significant

cost reduction is possible. Applications include all of the above and detection

and prevention of counterfeiting and tampering detection and

monitoring/Inspecting coatings..
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